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(54) INTAKE CONTROL DEVICE FOR ENGINE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the occurrence 
of a wide fluctuation in an amount of intake air of an 
engine through the fluctuation of an opening and closing 
operation time of an intake valve, in an engine to control 
an intake air amount of an engine to a target intake air 
amount by controlling an opening and closing timing of 
the intake valve. 

SOLUTION: A fluctuation amount of an operation time of 
an intake valve is detected (S501) and a target intake air 
amount of an engine is set (S502). In this case, when a 
fluctuation amount is high and/or a target intake air 
amount is low, a target pressure in an intake air pipe 
(S503) is corrected to a lower value (S504). Based on a 
corrected target pressure in an intake pipe and a target 
intake air amount, a target throttle opening and a target opening closing timing of an intake 
valve is set (S505 and S506). 
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1 .This document has been translated by computer. So the translation may not reflect the original 
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CLAIMS 



[Claim(s)] • 
[Claim 1] An aim inhalation-of-air path internal pressure setting means to set up engine aim inhalation- 
of-air path internal pressure, An amount detection means of delay fluctuation of operation to detect the 
amount of fluctuation of a time delay of an inlet valve of operation at least, An aim inhalation air content 
setting means to set up an engine aim inhalation air content, and an aim inhalation-of-air path internal 
pressure amendment means to amend said aim inhalation-of-air path internal pressure based on the 
amount of fluctuation of said time delay of operation at least, A throttle opening control means which 
controls opening of a throttle valve based on said amended aim inhalation-of-air path internal pressure 
and said aim inhalation air content, An inhalation-of-air control unit of an engine characterized by being 
constituted including an inlet-valve closing motion stage control means which controls a closing motion 
stage of an inlet valve based on said amended aim inhalation-of-air path internal pressure and said aim 
inhalation air content. 

[Claim 2] An inhalation-of-air control unit of an engine according to claim 1 characterized by 
constituting said aim inhalation-of-air path internal pressure amendment means so that said aim 
inhalation-of-air path internal pressure may be amended based on the amount of fluctuation and an aim 
inhalation air content of said time delay of operation. 

[Claim 3] An inhalation-of-air control unit of an engine according to claim 1 or 2 with which said 
amount detection means of delay fluctuation of operation is characterized by detecting time amount after 
giving a command of valve opening of said inlet valve, or clausilium until it actually starts valve 
opening or clausilium as a time delay of operation. 

[Claim 4] An inhalation-of-air control unit of an engine according to claim 1 or 2 with which said 
amount detection means of delay fluctuation of operation is characterized by detecting time amount after 
giving a command of valve opening of said inlet valve, or clausilium until it becomes the predetermined 
amount of lifts as a time delay of operation. 

[Claim 5] An inhalation-of-air control unit of an engine according to claim 3 or 4 characterized by 
computing deflection of this average and a time delay of each gas column of operation, and making 
maximum of an absolute value of said deflection the amount of fluctuation of said time delay of 
operation while said amount detection means of delay fluctuation of operation computes the average of a 
time delay of operation detected for every gas column. 

[Claim 6] An inhalation-of-air control unit of an engine according to claim 1 or 2 with which said 
amount detection means of delay fluctuation of operation is characterized by detecting as a value which 
correlates the amount of fluctuation of an engine speed with the amount of fluctuation of said time delay 
of operation. 

[Claim 7] An aim inhalation-of-air path internal pressure setting means to set up engine aim inhalation- 
of-air path internal pressure, An aim inhalation air content setting means to set up an engine aim 
inhalation air content, and an aim inhalation-of-air path internal pressure amendment means to amend 
said aim inhalation-of-air path internal pressure based on said aim inhalation air content at least, A 
throttle opening control means which controls opening of a throttle valve based on said amended aim 
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inhalation-of-air path internal pressure and said aim inhalation air content, An inhalation-of-air control 
unit of an engine characterized by being constituted including an inlet- valve closing motion stage 
control means which controls a closing motion stage of an inlet valve based on said amended aim 
inhalation-of-air path internal pressure and said aim inhalation air content. 



[Translation done.] 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
dam ages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the engine for vehicles 
constituted so that an engine inhalation air content might be controlled to an aim inhalation air content 
by controlling the closing motion stage of an inlet valve in detail about an engine inhalation-of-air 
control unit. 
[0002] 

[Description of the Prior Art] The engine induction-exhaust valve was driven according to 
electromagnetic force, and there was a valve gear which makes adjustable continuously the closing 
motion stage of an induction-exhaust valve so that it might be conventionally indicated by JP,9- 
256823,A. 

[0003] It is possible to reduce inhalation-of-air loss (pumping loss) by the inhalation-of-air throttle valve 
as compared with the engine which performs inhalation air content control by making inhalation-of-air 
drawing small as much as possible, even if it is the case where do not have an inhalation-of-air throttle 
valve, or it has an inhalation-of-air throttle valve with the engine equipped with such a valve gear, 
making inhalation-of-air path internal pressure into the condition near atmospheric pressure, and 
controlling an inhalation air content by the valve-opening period of ail inlet valve. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, in the valve gear which drives an induction- 
exhaust valve according to the above electromagnetic force, by property change of a valve spring, 
change of friction with a dirt fellow ball etc., fluctuation of the magnetic piece of electromagnetic force, 
etc., the time delay (time delay of operation) of valve opening, valve opening to the command of 
clausilium, or clausilium actuation may vary between each gas column, and said time delay of operation 
may be changed for every inhalation of air in one gas column. 

[0005] When fluctuation of the above time delays of operation occurs in the switching action of an inlet 
valve, the air content inhaled by the cylinder will be changed in time, or dispersion will arise in the air 
content inhaled by the cylinder between gas columns. Since the valve-opening time amount of an inlet 
valve becomes short compared with the time of a heavy load at the time of a low load and the rate of the 
time delay of operation occupied to the whole valve-opening time amount becomes large as especially 
shown in drawing 19 , fluctuation of the air content inhaled by the engine will become large, and idle 
stability and operability will get worse. 

[0006] This invention was made in view of such a trouble, and when fluctuation occurs in the time delay 
of an inlet valve of operation, it aims at offering the inhalation-of-air control unit of an engine stably 
controllable to a desired inhalation air content. 
[0007] 

[Means for Solving the Problem] Therefore, an inhalation-of-air control unit of an engine concerning 
invention according to claim 1 is constituted as shown in drawing 1 . 

[0008] In drawing 1 , an aim inhalation-of-air path internal pressure setting means sets up engine aim 
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inhalation-of-air path internal pressure. The amount detection means of delay fluctuation of operation 

detects the amount of fluctuation of a time delay of an inlet valve of operation at least. 

[0009] An aim inhalation air content setting means sets up an engine aim inhalation air content. An aim 

inhalation-of-air path internal pressure amendment means amends said aim inhalation-of-air path 

internal pressure based on the amount of fluctuation of said time delay of operation at least. 

[0010] And a throttle opening control means controls opening of a throttle valve based on said amended 

aim inhalation-of-air path internal pressure and said aim inhalation air content. Moreover, an inlet- valve 

closing motion stage control means controls a closing motion stage of an inlet valve based on said 

amended aim inhalation-of-air path internal pressure and said aim inhalation air content. 

[001 1] According to this configuration, aim inhalation-of-air path internal pressure is amended based on 

the amount of fluctuation of a time delay of an inlet valve of operation, and fluctuation of an inhalation 

air content by fluctuation of a time delay of an inlet valve of operation is controlled. 

[0012] That is, while it will be necessary to lengthen valve-opening time amount of an inlet valve more 

if inhalation-of-air path internal pressure is small even if it is at the time of the same aim inhalation air 

content (if negative pressure is large), even if it is the same time delay of operation, effect which it has 

on a cylinder inhalation air content becomes small, so that valve-opening time amount of an inlet valve 

is long. Therefore, if aim inhalation-of-air path internal pressure is made small when the amount of 

fluctuation of a time delay of an inlet valve of operation is large, valve-opening time amount of an inlet 

valve will be corrected for a long time, and fluctuation of a cylinder inhalation air content based on 

fluctuation of a result and a time delay of operation will become small. 

[0013] In addition, in an inlet-valve closing-motion stage control means which controls a closing-motion 
stage of an inlet valve based on said amended aim inhalation-of-air path internal pressure and said aim 
inhalation air content, it is good also as a configuration which detects or presumes inhalation-of-air path 
internal pressure as a result controlled based on said amended aim inhalation-of-air path internal 
pressure by sensor, and is used for control of a closing motion stage of an inlet valve. 
[0014] In invention according to claim 2, said aim inhalation-of-air path internal pressure amendment 
means considered as a configuration which amends said aim inhalation-of-air path internal pressure 
based on the amount of fluctuation and an aim inhalation air content of said time delay of operation. 
[0015] Even if the amount of fluctuation of a time delay of operation is the same, since [ with many aim 
inhalation air contents ] valve-opening time amount of an inlet valve is long, when a rate of a time delay 
of operation occupied to the whole valve-opening time amount is small, fluctuation of an inhalation air 
content is small according to this configuration. Then, with the amount of fluctuation of a time delay of 
operation, an aim inhalation air content is considered and aim inhalation-of-air path internal pressure is 
amended. 

[0016] In invention according to claim 3, said amount detection means of delay fluctuation of operation 
considered as a configuration which detects time amount after giving a command of valve opening of 
said inlet valve, or clausilium until it actually starts valve opening or clausilium as a time delay of 
operation. 

[0017] According to this configuration, a dead time after giving a command of valve opening of an inlet 
valve or clausilium until an inlet valve actually begins to move is detected as a time delay of operation, 
and aim inhalation-of-air path internal pressure is amended according to fluctuation of said dead time. 
[0018] In invention according to claim 4, said amount detection means of delay fluctuation of operation 
considered as a configuration which detects time amount after giving a command of valve opening of 
said inlet valve, or clausilium until it becomes the predetermined amount of lifts as a time delay of 
operation. 

[0019] According to this configuration, the operating time until it becomes the predetermined amount of 
lifts (for example, full open or a close by-pass bulb completely) is detected as a time delay of operation 
including a dead time after giving a command of valve opening of an inlet valve, or clausilium until an 
inlet valve actually begins to move, and aim inhalation-of-air path internal pressure is amended 
according to fluctuation of said time delay of operation. 

[0020] In invention according to claim 5, while said amount detection means of delay fluctuation of 
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operation computed the average of a time delay of operation detected for every gas column, deflection 
of this average and a time delay of each gas column of operation was computed, and it considered as a 
configuration which makes maximum of an absolute value of said deflection the amount of fluctuation 
of said time delay of operation. . 
[0021] According to this configuration, a time delay of operation is detected for every gas column, and a 
time delay of operation for every gas column is equalized. And let biggest value in an absolute value of 
deflection which asked each for deflection of a time delay of operation for every gas column, and said 
average, and asked for it for every gas column be the amount of fluctuation of a time delay of operation. 
[0022] In invention according to claim 6, said amount detection means of delay fluctuation of operation 
considered as a configuration detected as a value which correlates the amount of fluctuation of an engine 
speed with the amount of fluctuation of a time delay of operation. Since according to this configuration 
fluctuation arises in an inhalation air content by fluctuation of a time delay of operation and fluctuation 
arises in an engine speed by fluctuation of an inhalation air content* fluctuation of a time delay of 
operation is presumed from fluctuation of an engine speed. 

[0023] On the other hand, an inhalation-of-air control unit of an engine concerning invention according 
to claim 7 is constituted as shown in drawing 2 . In drawing 2 , an aim inhalation-of-air path internal 
pressure setting means sets up engine aim inhalation-of-air path internal pressure. 

[0024] An aim inhalation air content setting means sets up an engine aim inhalation air content. An aim 
inhalation-of-air path internal pressure amendment means amends said aim inhalation-of-air path 
internal pressure based on said aim inhalation air content at least. 

[0025] And a throttle opening control means controls opening of a throttle valve based on said amended 
aim inhalation-of-air path internal pressure and said aim inhalation air content. Moreover, an inlet-valve 
closing motion stage control means controls a closing motion stage of an inlet valve based on said 
amended aim inhalation-of-air path internal pressure and said aim inhalation air content. 
[0026] Since fluctuation of an inhalation air content is comparatively small even if it is the case that the 
amount of fluctuation of a time delay of operation is [ even if] large, when a rate of an actuation time 
delay which according to this configuration is occupied to the whole valve-opening time amount since 
there are many aim inhalation air contents and valve-opening time amount of an inlet valve is long is 
small, when an aim inhalation air content is large, aim inhalation-of-air path internal pressure may be 
comparatively high, and according to an aim inhalation air content, aim inhalation-of-air path internal 
pressure is amended. 
[0027] 

[Effect of the Invention] According to invention according to claim 1, by amending inhalation-of-air 
path internal pressure according to fluctuation of the time delay of an inlet valve of operation, said time 
delay of operation reduces the rate of occupying to the whole valve-opening time amount, and can 
inhibit fluctuation of the inhalation air content by fluctuation of said time delay of operation, and it is 
effective in the ability to raise operability. 

[0028] Preventing that inhalation-of-air path internal pressure is amended small too much, and a 
pumping loss becomes large according to invention according to claim 2, when there are many 
inhalation air contents and fluctuation of a time delay of operation is permitted comparatively, when 
there are few inhalation air contents, it is effective in the ability to inhibit fluctuation of an inhalation air 
content effectively. 

[0029] According to invention according to claim 3, it is effective in the ability to inhibit fluctuation of 
the inhalation air content by fluctuation of a dead time after giving the command of valve opening or 
clausilium to an inlet valve until an inlet valve actually begins to move. 

[0030] According to invention according to claim 4, it is effective in the ability to control fluctuation of 
the inhalation air content by fluctuation of the time delay of operation which valve opening or 
clausilium including said dead time takes. According to invention according to claim 5, when dispersion 
in the operating time between each gas column is large, it is effective in the ability to amend inhalation- 
of-air path internal pressure so that the effect of dispersion in this operating time may be controlled. 
[0031] According to invention according to claim 6, it is effective in fluctuation of the operating time of 
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an inlet valve being easily detectable from fluctuation of an engine speed. According to invention 
according to claim 7, there are few inhalation air contents, and valve-opening time amount required 
when it has effect to an inhalation air content with big fluctuation of the operating time of an inlet valve, 
in order to make small inhalation-of-air path internal pressure and to acquire an aim inhalation air 
content is lengthened, and it is effective in the ability of fluctuation of said operating time to control the 
effect which it has on an inhalation air content. • 
[0032] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to details 
based on a drawing. Drawing 3 is drawing having shown the system configuration of the engine for 
vehicles in the gestalt of operation. 

[0033] In this drawing 3 , air is attracted by the engine 101 through an air intake duct 102, the 
inhalation-of-air collector 103, and an inlet manifold 104. While the air flow meter 105 which detects an 
intake air flow is formed, the electronics control type throttle valve 106 is infixed in said air intake duct 
102. The fuel injection valve 1 07 is formed in each branch section of an inlet manifold 104. 
[0034] electromagnetism as shows the inlet valve 108 and exhaust valve 109 which are prepared in each 
gas column to drawing 4 — it drives with a drive-type actuator. The exhaust air which the ignition plug 
1 10 is formed in the combustion chamber of each gas column, and burned with spark ignition by this 
ignition plug 1 10 is discharged through said exhaust valve 109, and is drawn by the exhaust manifold 
111. The air-fuel ratio sensor 1 12 is formed in the set section of said exhaust manifold 111, and an 
exhaust air air- fuel ratio is detected through the oxygen density under exhaust air in it. 
[0035] the electromagnetism of the induction-exhaust valve 108,109 which shows ECU (engine control 
unit)l 13 to said electronics control type throttle valve 106, a fuel injection valve 107, an ignition plug 
110, and drawing 4 — while outputting a driving signal to a drive type actuator, the detecting signal from 
said air flow meter 105 and the air- fuel ratio sensor 1 12 is inputted. That is, said ECU1 13 has the 
function as a throttle opening control means and an inlet-valve closing motion control means. 
[0036] Moreover, the detecting signal from the crank angle sensor 1 14, a coolant temperature sensor 
1 15, an intake temperature sensor 1 16, the accelerator control input sensor 1 17, and a speed sensor 118 
is inputted into said ECU 1 13. 

[0037] next, the electromagnetism of the induction-exhaust valves 108 and 109 shown in drawing 4 —a 
drive type actuator is explained. In drawing 4 , the induction-exhaust valve 202 (an inlet valve 108 or 
exhaust valve 109) is supported possible [ sliding ] to the cylinder head 201: The bulb retainer 203 is 
being fixed to the shank of an induction-exhaust valve 202. It is compressed and equipped with the 
valve spring 204 between the bulb retainer 203 and the cylinder head 201, and an induction-exhaust 
valve 202 will be energized by this in the direction (the direction of clausilium) which closes port 201a 
of the cylinder head 201 . 

[0038] The case member 205,206,207 of equipment is being fixed to the cylinder head 201, and the 
electromagnet 208,209 is formed in the case. It is fixed to the direct case member 206,207, and the 
electromagnet 208,209 is installed. Moreover, in the electromagnet 208,209, electric coils 208a and 209a 
are formed, respectively, and the suction sides 208b and 209b of an electromagnet 208,209 will generate 
a suction force by current being passed by each electric coil by the drive circuit on it. 
[0039] The shaft 210 is installed in the core of an electromagnet 208,209 possible [ sliding ], and the 
movable plate 211 which consists of the magnetic substance between suction side 208b of an 
electromagnet 208 and suction side 209b of an electromagnet 209 is being fixed to the interstitial 
segment of this shaft 210. This has the composition that said movable plate 211 may be driven in the 
vertical direction to a shaft 210 and one by a diagram, by whether it is made to energize to any of an 
electromagnet 208,209. 

[0040] Moreover, the spring seat 214 is being fixed to the cylinder head 201 of a shaft 210, and the edge 
of the opposite side, and the shaft 210 is energized by the operation of the valve-opening spring 215 
which was compressed and was installed between the spring housings 216 fixed to the case in the valve- 
opening direction (facing down of drawing). 

[0041] The shaft 210 is formed on the shank of an induction-exhaust valve 202, and the same axle, and 
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the edge by the side of the cylinder head of a shaft 210 has countered with top-face 202a of the shaft of 
an induction-exhaust valve 202. Therefore, when the force of the valve-opening direction (facing down 
of drawing) acts on a shaft 210, a shaft 210 will open push and an induction-exhaust valve 202 for an 
induction-exhaust valve 202, and when a shaft 210 moves to reverse in the direction of clausilium 
(facing up of drawing), an induction-exhaust valve 202 will displace port 201a in the direction of 
clausilium by *♦***. 

[0042] Thus, closing motion of a bulb is enabled by suction actuation of an electromagnet 208,209. A 
displacement sensor 217 is a sensor which measures the displacement of a shaft 210, for example, 
detects the displacement of a shaft 210 using a potentiometer. 

[0043] Below, it explains based on drawings, such as a flow chart which shows the program performed 
with a microcomputer in the details of the inhalation-of-air control by the above-mentioned 
configuration. In addition, each program shown below shall be performed every 10msec(s). 
[0044] Drawing 5 is the flow chart of the base which shows the 1st operation gestalt of inhalation-of-air 
control. In S501 (the amount detection means of delay fluctuation of operation), the time amount 
(operating time) which the clausilium of the inlet valve 108 of each gas column takes is detected, and 
fluctuation of the operating time of an inlet valve 108 is computed based on this, in addition, the time 
amount which clausilium takes - or it may replace with the time amount which clausilium takes, the 
time amount which valve opening takes may be detected, and fluctuation of the operating time may be 
made to compute from this valve-opening time amount 

[0045] In S502 (aim inhalation air content setting means), the aim inhalation air content inhaled in a 
cylinder is computed, and aim inlet-pipe internal pressure is set up in S503 (aim inhalation-of-air path 
internal pressure setting means). 

[0046] In S504 (aim inhalation-of-air path internal pressure amendment means) Said aim inlet-pipe 
internal pressure is amended based on fluctuation of said operating time. In S505 (throttle opening 
control means) Aim throttle opening is computed based on said amended aim inlet-pipe internal pressure 
and said aim inhalation air content, in S506 (inlet-valve closing motion stage control means), based on 
said amended aim inlet-pipe internal pressure and said aim inhalation air content, the closing motion 
stage of an inlet valve 108 is computed, and processing is ended. 

[0047] Drawing 6 is the flow chart of the base which shows the 2nd operation gestalt of inhalation-of-air 
control. Aim inlet-pipe internal pressure is set up and the aim inhalation air content inhaled in a cylinder 
is computed by S602 (aim inhalation air content setting means) S601 (aim inhalation-of-air path internal 
pressure setting means). 

[0048] In S603 (aim inhalation-of-air path internal pressure amendment means), aim inlet-pipe internal 
pressure is amended based on an aim inhalation air content. In S604 (throttle opening control means) 
Aim throttle opening is computed based on said amended aim inlet-pipe internal pressure and said aim 
inhalation air content, in S605 (inlet-valve closing motion stage control means), based on said amended 
aim inlet-pipe internal pressure and said aim inhalation air content, the closing motion stage of an inlet 
valve 108 is computed, and processing is ended. 

[0049] Drawing 7 is the flow chart which showed in detail the contents of processing of S501 (the 
amount detection means of delay fluctuation of operation) which computes fluctuation of the operating 
time in said drawing 5 . In S701, the clausilium time amount Tn (n= 1, — , 4) of the inlet valve 108 of 
each gas column is measured using the displacement sensor 217 which measures the amount of lifts of 
an inlet valve 108. Let said clausilium time amount Tn (time delay of operation) be time amount after 
giving the command of clausilium to time amount after giving the command of clausilium to an inlet 
valve 108 until it actually starts clausilium, or an inlet valve 108 until clausilium is actually carried out 
(it becomes the predetermined amount of lifts). 

[0050] However, a time delay of operation may be found as time amount after giving the command of 
valve opening to an inlet valve 108, and a time delay of operation may be made to measure on the both 
sides by the side of clausilium and valve opening further. Moreover, since the delay of an exhaust valve 
of operation also affects an engine inhalation air content, it is good also as a configuration which also 
makes the time delay of an exhaust valve of operation measure with the time delay of an inlet valve of 
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operation. 

[0051] In S702, the average B of the clausilium time amount Tn of each gas column is computed. In 
S703, the absolute value of deflection Tn-B of the clausilium time amount Tn for every gas column and 
the average B is computed, and let those maximums be the amounts D of time variation. 
[0052] By the way, in above-mentioned drawing 7 , although the clausilium time amount Tn was 
measured using the displacement sensor 217, since an engine inhalation air content will be changed and 
an engine speed Ne will be changed by this when there is fluctuation of the clausilium time amount Tn, 
as it is shown in drawing 8 , said amount D of time variation can be presumed from fluctuation of an 
engine speed Ne. 

[0053] In drawin g 8 , an engine speed Ne is first read by S801 . In S802, high-pass filter processing (a 
cut off frequency is 1Hz) as shown in the following formula 1 is performed to said read engine speed 
Ne, and a low-frequency component is removed. 
[0054] 

y(k) =0.96953 12529x {u(k)-u (k-1)} +0.9390625058xy (k-1) - For u (k), in the (1) above-mentioned 
type 1, the newest value of an input of a filter and u (k-1) are [ the newest value of a filter output and y 
(k-1) of the last value of an input and y (k) ] the last values of an output. 

[0055] Next, in S803, the absolute value of the output of a high-pass filter is calculated. And low pass 
filter processing (a cut off frequency is 10Hz) as shown in the following formula 2 is performed to the 
absolute value of the output of a high-pass filter, and S804 is integrated with predetermined period (for 
example, for 10 seconds) data, and let the result be the amount D of fluctuation of the operating time of 
an inlet valve 108. 
[0056] 

y(k) =0.2452372753x {u(k)-u (k-1)} +0.5095254495xy (k-1) - (2) drawing 9 is the flow charts which 
showed in detail the contents of processing in S502 and S602 which compute an aim inhalation air 
content in drawing 5 and drawin g 6 (aim inhalation air content setting means). 

[0057] In S901, the idle maintenance air flow rate equivalent to the demand air content in idle operation 
is read, the multiplication of the coefficient which expresses the relation between the throttle passage 
flow rate in the Sonique style and throttle opening area with S902 to said idle maintenance air flow rate 
is carried out, and it asks for the idle stabilization part throttle opening area Ai. 
[0058] Accelerator opening is read and the accelerator part throttle opening area Aa is computed by 
S904 S903 from the map which changes accelerator opening into throttle opening area. 
[0059] In S905, the idle stabilization part throttle opening area Ai and the accelerator part throttle 
opening area Aa are added, and it asks for the throttle opening area A. In S906, the throttle opening area 
A, engine-speed Ne, and displacement V are used. The value ANV (=A/(Ne-V)) which did the division 
of the throttle opening area A with rotational speed Ne and displacement V is computed. In the 
following S907 With reference to the map which memorized the target volume flow rate QH0 (volume 
in the reference condition of new **** to cylinder capacity) according to said ANV beforehand, the 
target volume flow rate QH0 corresponding to said ANV at that time is computed. 
[0060] In addition, the map of said target volume flow rate QH0 is made to correspond, when the open 
stage IVO of an inlet valve 108 is made into a top dead center TDC and it makes the close stage IVC a 
bottom dead point BDC, and it is set up. 

[0061] Drawing 10 is the flow chart which showed in detail the contents of processing in S503 and S601 
which set up aim inlet-pipe internal pressure in drawing 5 and drawing 6 (aim inhalation-of-air path 
internal pressure setting means). 

[0062] The temperature of cooling water is read, the map which sets up aim inlet-pipe internal pressure 
based on a circulating water temperature in SI 002 is searched with SI 001, and aim inlet-pipe internal 
pressure is computed. In addition, aim inlet-pipe internal pressure raises combustion stability by setting 
up a comparatively small pressure, speeding up the rate of flow of gaseous mixture, and strengthening 
gas fluid at the time of a cold machine. Moreover, at the time of wanning up, specific fuel consumption 
is made small by setting it as the big value near atmospheric pressure, and reducing inhalation-of-air loss 
(pumping loss). For example, aim inlet-pipe internal pressure is set to -50mmHg at the time of - 
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200mmHg and warming up (80-degree more than Centigrade) at the time of a cold machine (0 times less 
than Centigrade), and suppose at the case of more than 0 times Centigrade to 80-degree less than 
Centigrade that it is set as the value on the straight line which connects -200mmHg to -50mmHg. 
[0063] Drawing 1 1 is the flow chart which showed in detail the contents of processing in S504 (aim 
inhalation-of-air path internal pressure amendment means) which amends aim inlet-pipe internal 
pressure of drawing 5 . The value of Flag Fnew is set to Flag Fold in S 1 101 . In addition, initial value of 
Flag Fold is set to 0. 

[0064] In S I 102, the aim inlet-pipe internal pressure Pt is read, and the amount D of time variation is 
read in SI 103. In SI 104, the predetermined value epsilon 1 beforehand determined as the amount D of 
time variation is compared, and size distinction is performed. 

[0065] When the amount D of time variation was larger than epsilon 1 at SI 104 and it is distinguished, 
it progresses to SI 105 and 1 is set to Flag Fnew. In the following SI 106, Flag Fold is distinguished, 
when it is Fold=l , it progresses to SI 107 and processing which subtracts 1 from Variable i is performed. 

[0066] On the other hand, when it is Fold=0, it progresses to SI 108 and a constant h is put into Variable 
i. In SI 109, positive/negative of said variable i is judged, when it is negative, it progresses to SI 1 10, 
what subtracted the constant alpha from the aim inlet-pipe internal pressure Pt is made into the 
amendment inlet-pipe internal pressure Pc, and when said variable i is 0 or a positive value, processing 
is terminated as [ ** ]. 

[0067] When only time amount until Variable i specifically becomes negative is judged that the amount 
D of time variation is larger than epsilon 1 by processing from the above SI 105 to SI 1 10, aim inlet-pipe 
internal pressure will be amended low. For example, when the value of a constant h is set to 300, it 
continues for 3 seconds and the amount D of time variation is judged to be larger than epsilon 1, it 
progresses to SI 1 10 and aim inlet-pipe internal pressure is amended low. 

[0068] On the other hand, from Sllll to S1116 which performs processing from the above SI 105 to 
SI 110, and same processing, when the amount D of time variation was smaller than epsilon 1 at SI 103 
and it is distinguished, if the duration of the condition that the amount D of time variation is smaller than 
epsilon 1 exceeds the time amount specified with the value of a constant h, it will progress to SI 1 16 and 
only a constant alpha will make aim inlet-pipe internal pressure high by processing. 
[0069] That is, as shown in drawing 16 to which amendment processing of the aim inlet-pipe internal 
pressure shown in drawing 1 1 takes the amount of time variation along a horizontal axis, and takes a 
load along an axis of ordinate, it is not dependent on the amount of a load, and when the amount of time 
variation is small, it is high, and when the amount of time variation is large, it amends low. Therefore, 
you may be the configuration which amends aim inlet-pipe internal pressure in the amount of 
amendments which distinguishes the amount D of time variation more than a three-stage, and is different 
according to this distinction result. 

[0070] Thus, in order to acquire a target inhalation air content by control of the closing motion stage of 
an inlet valve if inlet-pipe internal pressure is made low when the amount of time variation is large, the 
rate of the operating time which necessity produces valve-opening time amount smoothly for a long 
time, with is occupied to the whole valve-opening time amount will decrease, and fluctuation of the 
inhalation air content by fluctuation of the operating time can be controlled. 

[0071] By the way, it is made dependent on the amount and the amount of time variation of a load, and 
you may make it make the processing in S 5 04 (aim inhalation-of-air path internal pressure amendment 
means) which amends aim inlet-pipe internal pressure of drawing 5 perform, as it replaces with what 
was shown in said drawing 1 1 and shown in drawing 12 . 

[0072] Like SI 101 to SI 1 16 of drawing 1 1 , based on said amount D of time variation, when the amount 
of operating-time fluctuation is large, the aim inlet-pipe internal pressure Pt is amended low, and in 
drawing 12 , in each step from SI 201 to SI 21 6, when the amount of operating- time fluctuation is small, 
the aim inlet-pipe internal pressure Pt is amended highly. 

[0073] Furthermore, the aim volumetric flow rate ratio QH 0 is read, and a load is judged by S 12 18 
S 12 17 by comparing the predetermined value epsilon 2 and the aim volumetric flow rate ratio QH 0 
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which were determined beforehand. 

[0074] And in the case of a heavy load (QH0> epsilon 2), it progresses to S1219 and let the result of 
having added the correction value which carried out the multiplication of the coefficient k and asked the 
deflection of the target volume flow rate QHO and the predetermined value epsilon 2 for it to the aim 
inlet-pipe internal pressure Pt be the final aim inlet-pipe internal pressure Pc. 

[0075] The aim inlet-pipe internal pressure Pt is set to the aim inlet-pipe internal pressure Pc final as it 
is, without adding amendment in the case of Pc=(QH0-epsilon2) xk+Pt one side and a low load (QHO 
<=epsilon2). 

[0076] That is, as shown in drawing 17 to which amendment processing of the aim inlet-pipe internal 
pressure shown in drawing 12 takes the amount of time variation along a horizontal axis, and takes a 
load along an axis of ordinate, when a load is below a predetermined value, it is not concerned with a 
load, but aim inlet-pipe internal pressure is high when the amount of time variation is small, and when 
the amount of time variation is large, it is amended low. Moreover, while aim inlet-pipe internal 
pressure is high when the amount of time variation is small, and being low amended when the amount of 
time variation is large when a load is beyond a predetermined value, aim inlet-pipe internal pressure is 
more highly amended by the case where a load is larger. 

[0077] Since the effect which it has on the whole valve-opening time amount will be comparatively 
small even if a load is large, and it is the case that the amount of time variation is large, when the valve- 
opening time amount of an inlet valve is comparatively long, the need of making aim inlet-pipe internal 
pressure small becomes thin. Then, it prevents that amend aim inlet-pipe internal pressure according to 
the load at that time even if the amount of time variation is the same, and label inlet-pipe internal 
pressure is low amended beyond necessity, and inhalation-of-air loss (pumping loss) increases. 
[0078] In addition, when performing amendment of the aim inlet-pipe internal pressure shown in above- 
mentioned drawing 11 or drawing 12 based on the amount of operating-time fluctuation detected by said 
drawing 7 , it carries out, when aim inlet-pipe internal pressure is near atmospheric pressure, and when 
aim inlet-pipe internal pressure is small set up according to the moderation demand, it is not necessary 
to carry out. That is, the amount of fluctuation of the operating time found from the lift condition of an 
actual inlet valve in drawing 7 is because the reduction amendment demand of aim inlet-pipe internal 
pressure will be shown in the degree which does not change even if it amends inlet-pipe internal 
pressure, but caij make fluctuation of an inhalation air content small even if even if it is in the condition 
that aim inlet-pipe internal pressure is small. 

[0079] Drawing 13 is the flow chart which showed in detail the contents of processing in S603 (aim 
inhalation-of-air path internal pressure amendment means) which amends aim inlet-pipe internal 
pressure of drawing 6 . In SI 301, the aim inlet-pipe internal pressure Pt is read, and the target volume 
flow rate QHO is read in SI 302. 

[0080] From the map which memorized the amount Pr of inlet-pipe internal pressure amendments 
according to the target volume flow rate QHO, the amount Pr of amendments corresponding to the target 
volume flow rate QHO at that time is computed, and by SI 304, the amendment inlet-pipe internal 
pressure Pc is computed SI 303 by subtracting said amount Pr of inlet-pipe internal pressure 
amendments from the aim inlet-pipe internal pressure Pt. 

[0081] A value with the bigger time when said amount Pr of inlet-pipe internal pressure amendments has 
the smaller target volume flow rate QHO is set up, and the aim inlet-pipe internal pressure Pt is smaller 
amended by the time when the target volume flow rate QHO (engine load) is smaller. 
[0082] That is, it does not depend on the amount of time variation for amendment processing of the aim 
inlet-pipe internal pressure shown in drawing 13 , but when a load is small, it is low, and when a load is 
large, it amends highly. 

[0083] Drawing 14 is the flow chart which showed in detail the contents of processing in S505 and S604 
which compute drawing 5 and aim throttle opening of drawing 6 (throttle opening control means). 
[0084] The target volume flow rate QHO is read, and the inlet-pipe internal pressure Pc to which 
amendment processing was performed is read by SI 402 SI 401. Next, the operation of SI 403 -SI 408 is 
explained using drawing 18 . 
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[0085] When inlet-pipe internal pressure is set constant, value A/(Ne-V) and the volumetric flow rate 
ratio QH 0 which did the division of the throttle opening area A with rotational speed Ne and 
displacement V serve as proportionality, and serve as relation shown in drawing 18 in a straight line. 
Here, it will ask for the throttle opening area A so that inlet-pipe internal pressure may serve as desired 
value, but since there is a limit (QHOmax) in the air content which can control and inhale the closing 
motion stage of an inlet valve in tlie condition of the inlet-pipe internal pressure, to the demand air 
content beyond a limit, the close stage IVC of an inlet valve is considered as bottom dead point BDC 
immobilization, inlet-pipe internal pressure is made higher than an aim, and it corresponds. 
[0086] In order to perform this, in SI 403, the slope of a line (inlet-pipe internal pressure is the ratio of 
A/ (Ne-V) and QH0 at the time of fixed) of drawing 18 is computed with reference to the map 
beforehand defined based on the aim inlet-pipe internal pressure at that time. 
[0087] In SI 404, A/(Ne-V) in aim inlet-pipe internal pressure is computed by carrying out the 
multiplication of the aforementioned inclination to the target volume flow rate QH0, and this is set to 
ANVe. On the other hand, in S1405, the data in which A/(Ne-V) at the time of considering the inlet- 
valve close stage IVC as bottom dead point BDC immobilization was shown with the curve of drawing 
18 is computed by giving it as a map, and this is set to ANVm.. 

[0088] In S1406, the aim throttle opening area At is computed by comparing the size of said ANVe and 
ANVm and carrying out the multiplication of the displacement V to an engine speed Ne to the one 
where the value is larger in S1407 or S1408. 

[0089] The map which changes the aim throttle opening area At into aim throttle opening is searched 
with S I 409, and aim throttle opening is computed. ECU1 13 outputs the driving signal based on said aim 
throttle opening to said electronics control type throttle valve 106, and controls the opening of a throttle 
valve to aim throttle opening. 

[0090] Drawing 15 is a flow chart in detail about the contents of processing in S506 and S605 which 
compute drawing 5 and the inlet-valve closing motion stage of drawing 6 (inlet- valve closing motion 
stage control means). In addition, it shall fix to a top dead center TDC, and the valve-opening time 
amount of an inlet valve shall be calculated by the method of showing clausilium time amount below 
here. 

[0091] In SI 501, the maximum volumetric flow rate ratio QHOmax at the time of reading the amended 
aim inlet-pipe internal pressure Pc, and considering as the aim inlet-pipe internal pressure Pc in SI 502, 
and making the close stage of an inlet valve into a bottom dead point BDC is computed using the map 
data defined beforehand. 

[0092] In SI 503, the target volume flow rate QH0 is read, based on the target volume flow rate QH0 and 
the maximum volumetric flow rate ratio QHOmax, it is the following, the valve-opening time amount of 
an inlet valve is made and computed, and the close stage of an inlet valve is determined SI 504. 
[0093] the driving signal based on the close stage of said inlet valve in valve-opening time amount =180 
degreeCAxQHO/QHOmaxECUl 13 of an inlet valve — said electromagnetism — it outputs to a drive type 
actuator, and an inlet valve 108 is closed in a top dead center TDC, and an inlet valve 108 is closed with 
an aperture and said determined close stage. 
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* NOTICES* 

Japan Patent Office is not responsible for any 
dam ages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the configuration of invention according to claim 1 . 
[Drawing 21 The block diagram showing the configuration of invention according to claim 7. 
[Drawing 31 System configuration drawing showing the engine of the gestalt of operation. 
[Drawing 41 the electromagnetism of an induction-exhaust valve — the cross section showing a drive 
type actuator. 

[Drawing 51 The flow chart which shows the 1st operation gestalt of control of an inhalation air content. 
[Drawing 6] The flow chart which shows the 2nd operation gestalt of control of an inhalation air 
content. 

[Drawing 71 The flow chart which shows detection of the amount of operating-time fluctuation. 
[Drawing 81 The flow chart which shows the other examples of detection of the amount of operating- 
time fluctuation. 

[Drawing 91 The flow chart which shows a setup of an aim inhalation air content. 

[Drawing 101 The flow chart which shows a setup of aim inlet-pipe internal pressure. 

[Drawing 111 The flow chart which shows the amendment of aim inlet-pipe internal pressure based on 

the amount of fluctuation. 

[Drawing 121 The flow chart which shows the amendment of aim inlet-pipe internal pressure based on 
the amount of fluctuation, and an aim air content. 

[Drawing 131 The flow chart which shows the amendment of aim inlet-pipe internal pressure based on 
an aim air content. 

[Drawing 141 The flow chart which shows calculation of aim throttle opening. 
[Drawing 151 The flow chart which shows calculation of the closing motion stage of an inlet valve. 
[Drawing 16] The diagram showing the property of the amendment of aim inlet-pipe internal pressure 
based on the amount of fluctuation. 

[Drawing 171 The diagram showing the property of the amendment of aim inlet-pipe internal pressure 
based on the amount of fluctuation, and an aim air content. 

[Drawing 181 The diagram showing correlation with A/(Ne-V) and target volume flow rate. 
[Drawing 191 The timing chart which shows the effect by fluctuation of the operating time of an inlet 
valve for every load. 
[Description of Notations] 

101 — Engine 

102 — Air intake duct 

103 — Inhalation-of-air collector 

104 -- Inlet manifold 

1 05 -■- Air flow meter 

106 — Electronics control type inhalation-of-air throttle valve 

107 ~ Fuel injection valve 
108 -Inlet valve 
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1 09 — Exhaust valve 

110— Ignition plug 

111— Exhaust manifold 

1 12 - Air-fuel ratio sensor 

113 — ECU (engine control unit) t 

1 14 - Crank angle sensor 

1 15 — Coolant temperature sensor 
116- Intake temperature sensor 

1 17 — Accelerator control input sensor 

118 Speed sensor 
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[Drawing 5] 
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[Drawing 7] 
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[Drawing 121 
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[Drawing 16] 
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